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teg£ *M4iS»tt£SSli? § Hift8?fcSC>'M4£?§ 
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[ 6 ] ffimmz$m $i±tc%ffifimiemnm 

aSff* £3trC 4 £<ftf&4T -5S1S3JBI4 7. 1*5 fcsa*©8i 
[|g*Jg7] ££?|-&JC7~*>teg&WT*jif4Sf 

$>mk s nfc$aar«<** sss s h* fts&fc, s^BSsasi 
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oftjg#Kt>'M4£?&gL ft^s*^-^ c 4 
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«»4££l5Stf ft&f&^J: < 4 b l» 

£S?rr & c 4 £^&4ir *gif4#s*(*©i££;*?£<> 
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$S©6lfjitf <fc 0 *lfcgW4£8*#*:3?tT£ C 

4t4*fe4^*-oj'i>* •> nasaffi-oi'. 
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[ o o o 2 j 

tc(ts$H*. *^^4-©ia^?:tf^b©-c*^. 
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I o o o e ] > *«r*}i/T. TfcKi&jiBKaat,' 
iiii^#£4T*JSi£fltt®-rf>i>£Ut\ fifctH4#& 

«?-CA&lW4££e»4 L-'C^C^M-^ > 

[ 0 o o 7 ] tL<rsx°&%w?i>tc#>u:, -xsmnfo 
ftbtLttk. -same -^^'J>3< tt&c*4\ a 

ft<E#i* iiS U < « ♦) , ttg±#F« 4"<£#J!;»$.i AS. 
^4li!ifit-*ftii&<3?}Raiil/Tt*. WsS«lt. m& 

Sfc. ? U H^&lHftCt*, 4$&Bg5 4- 
! 3 5 8 2 1 # . £§3¥5 - 2 3 0 3 8 4 ^tCi*. ®M 

mmfcz d m s oo>r >i t> <> jgsgtc * + ? k > 4 4 <, 
(csgi?(./r^-^tf&Ril3<>'j2fliii3m:^i>. 

[ 0 0 0 8 ] U Ctl6<DKffiW^4Sf 4"®** 
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[ 0 0 0 9 ] S ft:, *ffllgAli*$SS2 i) 0 0-377 0 
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[0 0 1 1 ] 
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[ 0 0 3 4] *^K*S&SJ£SS®}S^*Sa«K*J 
KA-g, KA-g, li^KA-ag. 7P^7g, £ 

10 U\> 
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[0 04 1 ] $^CC4}«,»'CKaS«*. 7g$©£3B£<i. 
UXZ, QQ0»tn/<:tt>UTim£b<. 1. 00 0 
« m/ c mfclT# J: ♦) *? * L- < , 5 0 0 u ra/c «nfc!T 

[ o 0 4 2] #£i$ccfiji£#!i:psi& 1 rx* 

mi;: mm u tcMim*&& <?tm.z*&o ± 
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[ 0 0 4 3] 'J ^-©#5 L^flli l/rt*55*B 

^+*i^w"6n. {-©^(tpflibtra. tcA*. ■fe - ?? 

$.7 5 b"7 3"A, if I, < k* t- ? h 

>Wt7'v fc" U > y 'j s-jUx* ^A-, r^i 1 "^© 

A&£'©7.'l' : F>Kfi$S(*. ^'*. l L--fe^D-X. fcA* 
+ fjUzjUn — A, b Ko^vxf ,'HjjUn-A, 

A^$#j»WJ=,4a&. 

[ 0 0 4 4] S«\ *4*# ') -?-«WltS C-t,^i 

Xrt,fpyK>S, # 'J 7 *"J 7* y. '1*18-7* 
U^l- 'J .'L-ftS^, 7> '<) .'l-K* 'J -7 A - 7 * M A 
- b 'J A£g£f*, WtTiA-?!' 'JA.Kxa?-A-# 
fi£f*. mO<i t ZTt>>)>l'®-T!?<J>m J- 30 
£f*ft £©7 * >) HXMin. A * i-O - 7 i"J *ss#a 
•£(±. A*U>--*' ^'j^^S^f*. A * U- > - 

* ? y A-gt- 7 * y a©x a-t- tixmsib. a? b > - 

a - ji * A A ? b > - 7 * S t- < it A 

* b > - a - > ? A A * b > - 7 > 'JA@ - 7 * '.» A ^ 
xA^A-^a&ti&i'CDA^l^T? 'JAK81H1. X* 
LO-^U-f^B&S^f*. AfU>-&;fc^W>» 

fi^7*l/>-7i"J^l®?*S&(* > b' 
^+7?U>-7L-^ B^S^f* . SO'ftK fx A 

SfcKb'x A - -? |, -f >|'iAf Aftfi£ 
gp^b'iA-- i?C Mv|£±±S£fi gfS8fi*-7 
? *BftS&1ttt £ ©fSgS? b ~ A^itS^acK-n 
^©Wtf'titli. Oft£>©*T\ 4*CC«f*UMH£ 

I./-CV*, #y b-Aea i.i KvWtf^ni. 
[ o o 4 5 ] * y ^-©^ei*. i . o o o y.±2 o 

0. OOOfc'TasSfSl/^. KKJi. 3, 0 0 0f.±2 
0. 0 0 0fc'T#J:0»$U'. 1. 0 0 O^CIi® 
&ffi+©.«^J^*Wlii|r *^#d>v < S 9 , 2 
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(./•c i o %&%v± i , o o o es9sKiT*«?s 

^. io sa%*jg-c!^?.4&^©s£ff stxas torn 

t Z> mtf-^tS. < tt 0 , l 0 0 0 Z tft& 

l o 047] xsmvnztx&igmfi&tt'&R^tiit. 
z>nm>m%iitbxit. wait, i>r^^^t^^ 

^SII?©7^=f-^«4^®fi1^iJ, * sf+^x? u >7 

i u -c i*. * y a * u > - 7 > y .'H^a-&fl^ i*^ 
wen*. 

[ o 0 4 8] *?mo>-i y i-Ktysrc** -f > ?^fu<t 

^-frlg. s-its-'i, i --7"d 

.'W-ii, 2 - n i-y 

sec-7^-.i, t er t -7*^- 
it, ^^/u^.-^^ ^.^-y-^-.iL., i'^a-v^-y-/~ 
jU. ^>i>jU7^a-^> , |iffi7*3-^|| (US. 

x?u>i/y3-jt, # L»x* u>^y 2- jl.. 7"De 
{piAta:, j-^u>yy x 

-* i t/7*Ai— ?A. A* U>^y 2- 

-^^jf *Ai— 7.1, b* u > ^ y 2 * 
jL-x - r A, -fu f u > y y 2 — jL-* yrr * jl-x - f 
. i * u > ^ ij a — y * iL,x - -7 .11, r -fe 

h yx*b>yy ^y 

i ? b> ?'J 3-.'K/ i?Ai-f h 'Jx?l/> 

,'L- > * AX - f-.'l-, ;/7'Ob - l'>y i j2-i ; fc/'7'D 

b;Ux--?A. (> y^'obL'^irys-Ai^x^^x- 

r;U^) , 7 5 >SB iJ-/-A7 5>. i>x 
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s>ss> , r; *.^A7S k, n. n- 

W?.W.'U7 5 K, N. N .'I r-fe h7 5. K 
3?) . igSSSgii (GUI*. S-tfO'JKX N->*.'U 
-2-b'D'JF>, N -i'i'D^ + i'^- 2 - tnij K 10 
>. 2-*m'JK>. 1, 3-^>*^-2--Y5 
?V iji./^>^> , x Jkfr * K$ ( (Jfl*. (i, > ? -'I 
X^«M^K5> , X.'l<!lO$8 

i- ') . 7% t- ~ h lop, r-fe h 

[0 049] Ctl%©-Y>^ji^Jii*34-C^^-C4>, * 

- 7' £<>x 5t<'.iA*U>. T?yn^MJ 20 
.1 - 7'* i>X > ^S^ft. 7 i"J .'US XX -7- .'l^S^ 

©•c* -7 -c t> ct: <, >o &\tm 1 1, x im&$®$w& < m 

£t,-U'-2>* '.»■?-, ^fcS£!#^Sft£72§teC> 
#»£ifoityEl*£*i=>{S*>n£*'j -?-> 4HH»&c 30 

[ 0 0 5 0 ] #aSll<ZW > V -^7'J-7f;J 

tf'J"?- >^{tg&I#^i|iSft£^8ti©$#£r#-? 
<*£f*£*»6f#6n&# I' ?-} &SL<t$J£ O'CflK'fc 

[ 0 0 5 1 ] ifl^, 7 f ? ? AO* 'J i. 40 

&*£ftjW«5--C&&# '.» TH^^iU^^? ? 

- i- * <L- $• ~f<D* V-7 - ft** b tc v f ? ? X <> 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s i! OWS me W ord which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of a pigment 
dispersing element that a suitable pigment dispersing element to adopt it as the ink for ink jet record is 
obtained. 
[0002] 

[Description of the Prior Art] The ink jet record approach makes the minute drop of coloring ink fly by 
- various working principles, is made to adhere to a record medium, and records an image, an alphabetic 
character, etc. a high-speed output is comparatively possible and the low noise, a low running cost, and 
multiple-color-izing are easy — etc. — it has the advantage. 

[0003] Moreover, high-definition-izing for which the film photo of the ink j et print using color ink as a 
coloring agent is pressed, and low-pricing of equipment are accelerating spread by technical progress in 
recent years. 

[0004] The color is meltable to a solvent and the coloring matter molecule is colored in the state of a 
molecule condition or a cluster. Therefore, since the environment of each molecule is alike, the 
absorption spectrum is sharp and shows clear coloring by the high grade. Furthermore, since there is no 
corpuscular character and the scattered light and the reflected light do not occur, transparency is high 
and a hue is also clear. 

[0005] However, since reduction in molecularity is reflected in coloring concentration as it is on the 
other hand when a molecule is destroyed by photochemical reaction etc., lightfastness is bad. Although 
the ink jet record image using color ink is high definition, deterioration of the image quality by 
preservation with the passage of time is large, and the actual condition is that the technique which 
exceeds a film photo in the viewpoint of image shelf life has not yet appeared. 
[0006] Pigment ink using a pigment with good lightfastness as a coloring agent is used to color ink as 
ink for the applications which need an image strong against fading by light. However, unlike a color, 
since a pigment is water-insoluble nature, it exists as a particle in ink. Since the image which for this 
reason is easy to receive dispersion of light and does not have a feeling of transparence was given, there 
was a fault which is less than a color in respect of color repeatability. 

[0007] In order to conquer this fault, the improvement in color reproduction is tried using ink with a 
small distributed particle size obtained by distributing a pigment with a small primary particle size. 
However, generally, distribution of a pigment becomes difficult and has adverse effects, such as 
viscosity lifting, so that a primary particle becomes small. As a technique for avoiding it, the technique 
which reforms a pigment front face by the pigment derivative, mineral salt, etc. is known for the coating 
field. It melts to the sulfuric acid which specifically mills at an elevated temperature for a long time 
using a mill, and there is the approach of pasting underwater. Moreover, with the Quinacridone system 
pigment, the technique which dissolves and pastes a pigment derivative on the alkali solvent of DMSO 
with Quinacridone is also opened to JP,54-135821,B and JP,5-230384,A. 

[0008] However, these techniques were techniques for the object which obtains the high distributed 
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object of the polymer content of non-drainage systems, such as a coating, or a drainage system, and like 
ink jet ink, when [ that viscosity was low ] polymer content was extremely low, they were not able to 
use those techniques as they were. For the reason, the macromolecule dispersant in ink had to be 
increased, and it had not resulted that the regurgitation stability of recording ink is inferior with viscosity 
lifting of recording ink etc. until it solved the fundamental problem as an ink jet. 
[0009] Although these people proposed about the pigment derivative which is an application for patent 
2000-377068, and has an anionic radical, and the pigment dispersing element using a pigment, it has 
come [ moreover, ] to fulfill desired quality. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
situation, it is offering the manufacture approach of a pigment dispersing element with small primary 
particle and distributed particle size, and it is [ the object has the still better feeling of transparence of an 
image, and ] offering the pigment ink for ink jets excellent in distributed stability. 
[0011] 

[Means for Solving the Problem] In order that this invention person may solve the above-mentioned 
technical problem, as a result of repeating research wholeheartedly, by mixing the pigment derivative 
which has an anionic radical, and a pigment and an aquosity medium under a specific approach and 
conditions, the generated pigment dispersing element had a primary particle and a small distributed 
particle size, and its compatibility was high in water, and it found out giving a water distribution object 
with high distributed stability. 

[0012] That is, this invention is 1 . Were held in the reaction container which has a churning means. The 
solution in which the manufacture approach of the pigment dispersing element which adds among liquid 
the solution made to dissolve a pigment in the solution in which the pigment derivative which has an 
anionic radical was dissolved, and said pigment were dissolved contains said pigment derivative, 2) The 
manufacture approach of the pigment dispersing element which adds among liquid the solution made to 
dissolve the pigment derivative and pigment which have an anionic radical in the aquosity medium held 
in the reaction container which has a churning means, 3) Another addition line is respectively used for 
the aquosity medium held in the reaction container which has a churning means. The manufacture 
approach of the pigment dispersing element which adds the solution in which the solution in which the 
pigment derivative which has an anionic radical was dissolved, and the pigment were dissolved, and said 
addition are addition to an aquosity medium among liquid, That the solution in which said pigment was 
dissolved contains said pigment derivative, 4 It has the circulation path which circulates through the 
solution in which the pigment derivative which has an anionic radical in the container exterior was 
dissolved. The manufacture approach of the pigment dispersing element which adds the solution which 
has mixed equipment in the middle of this circulation path, and was made to dissolve a pigment in this 
mixed equipment, The solution in which the pigment derivative prepared beforehand was dissolved 
apart from the solution which used another addition line for said mixed equipment respectively, and was 
made to dissolve said pigment derivative in it, and the solution in which said pigment was dissolved are 
added, That the solution in which said pigment was dissolved contains said pigment derivative, 5 It has 
the circulation path which circulates through an aquosity medium to the container exterior. It is alike, 
have mixed equipment and the addition line according to each provided to this mixed equipment is used, 
this circulation path — on the way — The solution in which the manufacture approach of the pigment 
dispersing element which adds the solution in which the solution made to dissolve the pigment 
derivative which has an anionic radical in this mixed equipment, and the pigment were dissolved, and 
said pigment were dissolved contains said pigment derivative, 6) Have mixed equipment in the container 
exterior and the addition line according to each provided to this mixed equipment is used. The solution 
in which the manufacture approach of the pigment dispersing element which adds the solution which 
dissolved the solution which dissolved the pigment derivative which has an anionic radical in this mixed 
equipment, and the pigment, and said pigment were dissolved contains a pigment derivative, 7) Have 
mixed equipment in the container exterior and the addition line according to each provided to this mixed 
equipment is used. The solution in which the manufacture approach, said aquosity medium, and/or said 
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pigment of the pigment dispersing element which adds the solution which dissolved the solution which 
dissolved the pigment derivative which has an aquosity medium and an anionic radical in this mixed 
equipment, and the pigment were dissolved contains said pigment derivative, 8) The manufacture 
approach of a pigment dispersing element of having a demineralization process after the time of 
manufacture, and/or manufacture using the pigment derivative and pigment which have an anionic 
radical, 9) The manufacture approach of a pigment dispersing element of having a distributed process 
after the time of manufacture, and/or manufacture using the pigment derivative and pigment which have 
an anionic radical, 10) The manufacture approach of a pigment dispersing element that at least one side 
of the solution in which the solution object and this pigment in which this pigment derivative was 
dissolved were dissolved using the pigment derivative which has an anionic radical, and the pigment 
contains an aquosity polymer, 11) The ink for ink jet record containing the pigment dispersing element 
manufactured by the manufacture approach of either 1 thru/or 10 is considered as the configuration. 
[0013] Hereafter, this invention is explained in full detail. The pigment derivative which has an anionic 
radical concerning this invention means what the anionic radical has combined through a fastener 
directly with the organic substance which has an organic pigment mother nucleus. 
[0014] As an anionic radical, although a sulfonic group, a carboxylic-acid radical, a phosphate group, a 
boric acid radical, and a hydroxyl group are mentioned, it is a sulfonic group and a carboxylic-acid 
radical preferably, and is a sulfonic group still more preferably. 

[0015] Although poly cyclic type pigment mother nuclei, such as an anthraquinone mother nucleus, a 
dioxazine mother nucleus, a thioindigo mother nucleus, the Quinacridone mother nucleus", a 
phthalocyanine mother nucleus, a perylene pigment mother nucleus, an isoindolinone pigment mother 
nucleus, and a kino FUTARON pigment mother nucleus, and the pigment which has azo are mentioned 
as an organic pigment mother nucleus, it is the Quinacridone mother nucleus, a phthalocyanine mother 
nucleus, and an anthraquinone mother nucleus preferably, and they are the Quinacridone mother nucleus 
and a phthalocyanine mother nucleus still more preferably. 

[0016] As a pigment derivative which has the Quinacridone mother nucleus, sulfo Quinacridone, disulfo 
Quinacridone, carboxy Quinacridone, dicarboxy Quinacridone, sulfophenyl amino sulfonyl 
Quinacridone, sulfo butylamino sulfonyl Quinacridone, etc. are mentioned, and a sulfo phthalocyanine, 
a disulfo phthalocyanine, a tetra-sulfo phthalocyanine, a dicarboxy phthalocyanine, a tetra-carboxy 
phthalocyanine, etc. are mentioned as a pigment derivative which has a phthalocyanine mother nucleus. 
[0017] As a pigment derivative which has azo, it is C.I.Pigmwnt. The sulfonation object of Yellow74, C. 
I.Pigment Yellow The sulfonation object of 128 etc. As a pigment derivative which has an isoindolinone 
mother nucleus, it is C. I.Pigment. The sulfonation object of Yellow 109 etc. As a pigment derivative 
which has an anthraquinone mother nucleus, it is C. I.Pigment. The sulfonation object of Redl68 etc. As 
a pigment derivative which has a peri non mother nucleus, it is C. I.Pigment. Orange The sulfonation 
object of 168 etc. is the pigment derivative which is mentioned, respectively and has the Quinacridone 
mother nucleus preferably especially. 

[0018] A fastener points out a divalent connection radical. Specifically The alkenylene group which is 
not permuted [ the alkylene group which is not permuted / a permutation or /, a permutation, or ], The 
heterocycle radical which is not permuted [ the phenylene group which is not permuted / a permutation 
or /, a permutation, or ] (Hula NIREN radical, PIRORIREN radical, imidazo RIREN radical, etc. and -) 
0-, -COO-, -OCO-, -S02-, -SO-, -S02NH-, -NHS02-, -NHCO-, -CONH-, -S-, and the connection 
radical that combined these are mentioned. [ for example, ] 

[0019] An anionic radical may be free or in the condition of a salt is sufficient as it. As a counter salt, 
mineral salt (a lithium, sodium, a potassium, magnesium, calcium, aluminum, nickel, ammonium) and 
organic salt (triethyl ammonium, diethyl ammonium, pyridinium, triethanol ammonium, etc.) are 
mentioned. It is the counter salt which has a desirable univalent valence. 

[0020] Although these pigment derivatives are easily compoundable by the well-known approach, the 
approach to which a pigment is made to react with the amine after sulfonyl-chloride-izing using 
sulfonation by sulfonation agents, such as a sulfuric acid and the Krol sulfuric acid, and the Krol sulfuric 
acid, or the approach a sulfonic acid compounds a pigment using the intermediate field in which close is 
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beforehand is used. 

[0021] The pigment derivative which has an anionic radical concerning this invention is a pigment with 
which the pigment derivative and pigment with which that it is the same frame as a pigment has an 
anionic radical desirable still more preferably have the Quinacridone mother nucleus, and, as for a 
pigment, it is still more desirable to dissolve in an alkaline aprotic polar solvent and to consider as a 
solution. 

[0022] Moreover, it is desirable that the neutralizer which is sufficient for neutralizing a pigment 
solution is contained in an aquosity medium. 

[0023] An aquosity medium means the medium which uses water as a principal component. Into this 
aquosity medium, the water-soluble organic solvent which dissolves in water may be added. As a 
concrete example of a water-soluble organic solvent, water-soluble alcohols for example, a methanol, 
ethanol, 1-propanol, and 2-propanol — A butanol, an iso-butanol, a sec-butanol, a tert-butanol, A 
pentanol, a hexanol, a cyclohexanol, benzyl alcohol, etc., water-soluble polyhydric alcohol (for example, 
ethylene glycol and a diethylene glycol — ) Triethylene glycol, a polyethylene glycol, propylene glycol, 
Water-soluble ketones (acetone etc.), such as dipropylene glycol, a polypropylene glycol, a butylene 
glycol, hexandiol, pentanediol, a glycerol, hexane triol, and thiodiglycol, are mentioned. 
[0024] The pigment used by this invention points out the organic pigment which has a color, and, 
specifically, organic pigments, such as color lakes, such as polycyclic type pigments, such as the 
Quinacridone system pigment, phthalocyanine pigment, an azo pigment, a perylene pigment, an 
anthraquinone pigment, a dioxane gin pigment, a thioindigo pigment, an isoindolinone pigment, and a 
kino FUTARON pigment, and a basic dye mold lake, an acid-dye mold lake, and a nitro pigment, a 
nitroso pigment, aniline black, a daylight fluorescent pigment, are mentioned. 

[0025] A concrete organic pigment is illustrated below. As a pigment for a Magenta or red C. I. pigment 
red 2, C.I. pigment red 3, C.I. pigment red 5, C.I. pigment red 6, C.I. pigment red 7, C.I. pigment red 15, 
C.I. pigment red 16, and C.I. pigment red 48: 1, C.I. pigment red 53: 1, C.I. pigment red 57: 1, the C.I. 
pigment red 122, the C.I. pigment red 123, the C.I. pigment red 139, the C.I. pigment red 144, the C.I. 
pigment red 149, the C.I. pigment red 166, the C.I. pigment red 177, C. I. pigment red 178 and C.I. 
pigment red 222 grade are mentioned. 

[0026] As a pigment for Orange or yellow C. I. pigment Orange 3 1, C.I. pigment Orange 43, the C.I. 
pigment yellow 12, the C.I. pigment yellow 13, the C.I. pigment yellow 14, the C.I. pigment yellow 15, 
C.I. pigment yellow 17, C. I. pigment yellow 93, the C.I. pigment yellow 94, the C.I. pigment yellow 
128, and C.I. pigment yellow 138 grade are mentioned. 

[0027] As a pigment for Green or cyanogen, the C.I. pigment blue 15, the C.I. pigment blue 15:2, the 
C.I. pigment blue 15:3, the C.I. pigment blue 16, the C.I. pigment blue 60, and C.I. pigment Green 7 
grade are mentioned. 

[0028] As a solvent which dissolves these pigments, an acidic solvent and an alkaline aprotic polar 
solvent are mentioned. 

[0029] As an acidic solvent, a sulfuric acid and sulfonic-acid system solvents (for example, 
methansulfonic acid, an ethane SURUON acid, etc.) are mentioned. 

[0030] An alkaline aprotic polar solvent means the aprotic polar solvent containing the water solution of 
an alkaline substance (for example, a sodium hydroxide, a potassium hydroxide). 
[0031] As an aprotic polar solvent, amides (for example, a formamide, N.N-dimethylformamide, N,N- 
dimethylacetamide, etc.), heterocycles, sulfoxides (for example, 2-pyrrolidone, a N-methyl-2- 
pyrrolidone, an N-cyclohexyl -2-pyrrolidone, 2-oxazolidone, l,3-dimethyl-2-imidazolidinone, etc.), 
sulfones (for example, dimethyl sulfoxide etc.) (for example, sulfolane etc.), an acetonitrile, etc. are 
mentioned. Preferably, they are amides, sulfoxides, and an acetonitrile. 

[0032] As for the addition of a pigment derivative, less than [ more than 0.1mol%50mol% ] is desirable 
to the dissolved pigment. Less than [ 0.1mol% ], the effectiveness which controls growth and 
condensation of a pigment particle decreases, and effectiveness to the extent that it expects that 50- 
mol% is exceeded is not acquired. 

[0033] Although not restricted, especially as for the temperature when adding the solution of the 
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dissolved pigment into the aquosity medium which dissolves or distributed the pigment derivative which 
has an anionic radical, the range of 0 degree C - 80 degrees C is mentioned preferably. At less than 0 
degree C, if the water in a hydrophilic medium may freeze over and 80 degrees C is exceeded, growth of 
a pigment particle will become remarkably quick and a desired particle size will not be obtained. 
[0034] Especially a limit does not have the churning means of the reaction container concerning this 
invention, and it can use the usual impeller. A paddle aerofoil, a bow paddle aerofoil, a dip paddle 
aerofoil, a propeller aerofoil, a turbine blade, a bloomers gin aerofoil, an anchor aerofoil, a screw-axis 
aerofoil, spiral ****, a dissolver aerofoil, a gay mixer aerofoil, etc. are mentioned. It is desirable to use 
the axial flow mold impeller which can generate the flow to shaft orientations strongly with the thrust of 
the direction of a revolving shaft among these. 

[0035] In mixing of a pigment solution, in order to perform more uniform mixing, it is desirable that it is 
a turbulent flow substantially, A turbulent flow is defined by the number of Reynolds (Re). In D and a 
rate, the typical die length of the body in flow will be defined as the Reynolds number with the 
dimensionless number which becomes Re=DU rho/eta, if U and a consistency are set to rho and 
coefficient of viscosity is set to eta. 

[0036] Generally, the time of Re<2300 is called laminar flow and a transient region and the time of 
Re>3000 are called turbulent flow for 2300<Re<3000. substantial -- a turbulent flow - Re>3000 - 
pointing out - desirable — Re>5000 — it is Re>10000 more preferably. It is desirable to mix with the 
3000 or more Reynolds numbers in this invention, and 5000 or more are still more desirable. 
[0037] As for addition of a pigment solution, it is desirable to add in the location which does not have 
the stagnation in the flow of liquid, and adding in the liquid near the impeller is more desirable. 
Moreover, although ****** [ the number of the addition nozzles of a pigment solution / one ], it is more 
desirable for two or more to exist. 

[0038] The dynamic mixing equipment which has an agitator inside is sufficient as the mixed equipment 
concerning this invention, and the static mixing equipment which does not have an agitator is sufficient 
as it. It is characterized by for all the shafts of tubing which discharges all supply pipes and depositing 
pigments concentrating at the same point in the case of static mixing equipment, and not having an 
agitator inside tubing. For example, a T character mold may be used and a Y shape is sufficient. 
Although 1 or every 1 are sufficient as the number of a pigment solution and a pigment derivative 
solution, and the nozzles that introduce an aquosity medium further also in static mixing equipment also 
in dynamic mixing equipment, it is [ being / two or more / or ] more desirable for two or more to exist at 
a time. 

[0039] In the static mixing equipment concerning this invention, the rate (m/sec) of the body which 
moves in the inside of nozzle tubing is called linear velocity, and 5 or more m/sec is 10 or more m/sec 
100 or less m/sec especially preferably preferably. 

[0040] In this invention, a demineralization process shows the process which removes salts, such as 
sodium produced after the time of manufacture of this pigment dispersing element, and/or manufacture, 
and an acidic solvent and an alkaline aprotic polar solvent in the manufacture approach of the pigment 
derivative which has an anionic radical, and the pigment dispersing element using a pigment. As the 
demineralization approach, various approaches, such as a centrifuge method, flotation, a sedimentation 
method, an ultrafiltration method, and an electrodialysis process, are used preferably. In this invention, 
an ultrafiltration method is mentioned as a more desirable approach. 

[0041] In this invention, whenever [ demineralization ] has 3,000 or less desirable micrometer/cm as 
conductivity of a solution, its 1,000 or less micrometer/cm is more desirable, and its 500 or less 
micrometer/cm is still more desirable. 

[0042] The distributed process concerning this invention shows the process which unfolds the pigment 
particle condensed after the time of manufacture of this pigment dispersing element, and/or manufacture 
in the manufacture approach of the pigment derivative which has an anionic radical, and the pigment 
dispersing element using a pigment. As the distributed approach, various approaches, such as DISUPA, 
a sand mill, a homogenizer, a ball mill, and a paint shaker, are used preferably. In this invention, a sand 
mill is mentioned as a more desirable approach. 
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[0043] Naturally-ocurring polymers are mentioned as a desirable example of an aquosity polymer. As 
the example Protein, such as glue, gelatin, GAZEIN, or albumin Glucosides, such as natural rubber, 
such as gum arabic or tragacanth gum, and Savo Nin An alginic acid and propylene glycol alginate, 
alginic-acid triethanol amine, Or cellulosics, such as alginic-acid derivatives, such as ammonium 
alginate, methyl cellulose, a carboxymethyl cellulose, hydroxyethyl cellulose, or an ethyl hydroxyl 
cellulose, are mentioned. 

[0044] Synthetic macromolecule is mentioned as a desirable example of an aquosity polymer. 
Furthermore, polyvinyl alcohol A polyvinyl-pyrrolidones, polyacrylic acid, and acrylic-acid-acrylic 
nitril copolymer, An acrylic-acid potassium-acrylic nitril copolymer, a vinyl acetate-acrylic ester 
copolymer, Or acrylic resin, such as an acrylic-acid-acrylic ester copolymer, A styrene-acrylic-acid 
copolymer, a styrene-methacrylic-acid copolymer, A styrene-methacrylic-acid-acrylic ester copolymer, 
a styrene-alpha-methyl-styrene-acrylic-acid copolymer, Or styrene acrylic acid resin, such as a styrene- 
alpha-methyl-styrene-acrylic-acid-acrylic ester copolymer, A styrene-maleic-acid copolymer, a styrene 
maleic anhydride copolymer, A vinyl naphthalene-acrylic-acid copolymer, a vinyl naphthalene-maleic- 
acid copolymer, And vinyl acetate system copolymers and those salts, such as a vinyl acetate-ethylene 
copolymer, a vinyl acetate-fatty-acid vinyl ethylene copolymer, a vinyl acetate-maleate copolymer, a 
vinyl acetate-crotonic-acid copolymer, and a vinyl acetate-acrylic-acid copolymer, are mentioned. In 
these, polyvinyl pyrrolidones are especially mentioned as a desirable example. 
[0045] As for the molecular weight of a polymer, 200,000 or less [ 1,000 or more ] are desirable. 
Furthermore, 20,000 or less [ 3,000 or more ] are more desirable. Less than in 1,000, the effectiveness 
which controls growth and condensation of a pigment particle decreases, and if 200,000 is exceeded, it 
will become easy to generate the problem of viscosity lifting and the poor dissolution. 
[0046] Below 1,000 mass % of the addition of a polymer is desirable more than 10 mass % to the 
dissolved pigment. Furthermore, below 200 mass % is more desirable more than 50 mass %. Under in 
10 mass %, the effectiveness which controls growth and condensation of a pigment particle decreases, 
and if 1000 mass % is exceeded, it will become easy to generate the problem of viscosity lifting and the 
poor dissolution. 

[0047] Although distributed stability will improve considerably from the conventional thing if the 
pigment dispersing element obtained by this invention is used, the case of lack may make a surfactant 
and a macromolecule dispersant still contain if needed. Although especially the class of a surfactant and 
macromolecule dispersant is not restricted, as a surfactant preferably used with the surfactant of an anion 
system or the Nonion nature, and a macromolecule dispersant, the Nonion nature surfactants, such as 
anionic surfactants, such as dialkyl sulfo succinate, alkylnaphthalenesulfonate, and fatty-acid salts, 
polyoxyethylene alkyl ether, polyoxyethylene alkyl aryl ether, acetylene glycols, and polyoxyethylene 
polyoxypropylene block copolymers, are mentioned, for example. A polystyrene-acrylic-acid copolymer 
etc. is mentioned as an example of a giant-molecule dispersant. 

[0048] As an ink solvent which can be used for the ink of this invention a water-soluble organic solvent 
~ desirable ~ concrete — alcohols (for example, a methanol — ) Ethanol, 1-propanol, 2-propanol, n- 
butanol, i-butanol, a sec-butanol, a tert-butanol, a pentanol, Polyhydric alcohol, such as a hexanol, a 
cyclohexanol, and benzyl alcohol for example, ethylene glycol, a diethylene glycol, and triethylene 
glycol — A polyethylene glycol, propylene glycol, dipropylene glycol, A polypropylene glycol, a 
butylene glycol, hexandiol, Pentanediol, a glycerol, hexane triol, thiodiglycol, etc., polyhydric-alcohol 
ether (for example, ethylene glycol monomethyl ether — ) Ethylene glycol monoethyl ether, ethylene 
glycol monobutyl ether, Ethylene glycol monophenyl ether, the diethylene-glycol monomethyl ether, 
Diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, Diethylene-glycol wood 
ether, propylene glycol monomethyl ether, The propylene glycol monobutyl ether, ethylene glycol 
monomethyl ether acetate, The triethylene glycol monomethyl ether, the triethylene glycol monoethyl 
ether, The triethylene glycol monobutyl ether, triethylene glycol wood ether, The dipropylene glycol 
monopropyl ether, tripropylene glycol wood ether, etc., amines (for example, ethanolamine, 
diethanolamine, and triethanolamine — ) N-methyldiethanolamine, N-ethyl diethanolamine, a 
morpholine, N-ethyl morpholine, ethyl enedi amine, diethylenediamine, triethylenetetramine, 
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Tetraethylenepentamine, polyethyleneimine, pentamethyl diethylenetriamine, amides (for example, a 
formamide --), such as tetramethyl propylenediamine N.N-dimethylformamide, N,N-dimethylacetamide, 
etc., heterocycles (for example, 2-pyrrolidone and a N-methyl-2-pyrrolidone ~) An N-cyclohexyl-2- 
pyrrolidone, 2-oxazolidone, l,3-dimethyl-2-imidazolidinone, etc., Sulfoxides, sulfones (for example, 
dimethyl sulfoxide etc.) (for example, sulfolane etc.), sulfonates, ureas (for example, 1 -butane sulfonic- 
acid sodium salt etc.), an acetonitrile, an acetone, etc. are mentioned. 

[0049] These ink solvents may be used independently, or it may use together and they may be used. In 
the ink of this invention, a latex may be added into ink. For example, latexes, such as a styrene- 
butadiene copolymer, polystyrene, an acrylonitrile-butadiene copolymer, an acrylic ester copolymer, 
polyurethane, a silicon-acrylic copolymer, and acrylic denaturation fluorine ****, are mentioned. A 
latex may be distributed even if it distributes a polymer particle using an emulsifier, and without using 
an emulsifier. Although many surface active agents are used as an emulsifier, it is also desirable to use 
the polymer (for example, the polymer in which the solubilization radical is carrying out graft 
association, the polymer obtained from a monomer with a solubilization radical and a monomer with an 
insoluble part) which has a meltable radical for water, such as a sulfonic group and a carboxylic-acid 
radical. 

[0050] Especially the thing for which a soap free latex is used in the ink of this invention is desirable. A 
soap free latex points out the thing of the latex using the polymer (for example, the polymer in which the 
solubilization radical is carrying out graft association, the polymer obtained from a monomer with a 
solubilization radical, and a monomer with an insoluble part) which has a meltable radical as an 
emulsifier here to water, such as a latex which is not using the emulsifier and a sulfonic group, and a 
carboxylic-acid radical. 

[0051] The latex which distributed the polymer particle of the core shell type which differed in the 
presentation in the core and the rim section of a particle in addition to the latex to which the whole 
particle distributed the uniform polymer particle as a polymer particle of a latex exists in recent years, 
and this type of latex can also be preferably used in this invention. 

[0052] In the ink of this invention, the mean particle diameter of the polymer particle in a latex has 
lOnm or more desirable 300nm or less, and it is more desirable that it is [ lOnm or more ] lOOnm or less. 
If the mean particle diameter of a latex exceeds 300nm, degradation of the feeling of gloss of an image 
will take place, and a water resisting property and scratch-proof nature will become being less than 
lOnm with imperfection. In addition, it can ask for the mean particle diameter of the polymer particle in 
a latex with the particle-size measuring equipment of marketing which used light scattering 
measurement, the electrophoresis method, and the laser-doppler method. 

[0053] In the ink of this invention, although it is added so that a latex may become below 20 mass % 
more than 0. 1 mass % to the total mass of ink as a solid content addition, especially the thing for which 
the solid content addition of a latex is made below into 10% mass % more than 0.5 mass % is desirable. 
If it is difficult for the solid content addition of a latex to demonstrate sufficient effectiveness about a 
water resisting property under by 0.1 mass % and it exceeds 20 mass %, a problem will arise in respect 
of ink [ become / buildup of pigment-content powder particle size / lifting of ink viscosity takes place by 
the passage of time, or / easy to take place ] shelf life in many cases. 

[0054] In addition to this, the watercolor pigment ink of this invention may be made to contain 
antiseptics, an antifungal agent, a viscosity controlling agent, etc. if needed. 

[0055] In the ink of this invention, an electrical conductivity modifier can also be used, for example, 
mineral salt, such as potassium chloride, an ammonium chloride, a sodium sulfate, a sodium nitrate, and 
a sodium chloride, aquosity amines, such as triethanol amine, etc. are mentioned. 
[0056] In the ink of this invention, a viscosity controlling agent, a specific resistance regulator, a coat 
formation agent, an ultraviolet ray absorbent, an antioxidant, a fading inhibitor, a rusr-proofer, 
antiseptics, etc. can also be further added according to the object of the improvement in many engine 
performance of regurgitation stability, a print head and ink cartridge compatibility, preservation 
stability, image shelf life, and others. 

[0057] What used resin base materials, such as a polyethylene terephthalate film, as a record medium 
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used for record instead of a regular paper, coat paper, the detail paper for swelling mold ink jets that 
prepared the ink absorbing layer which absorbs and swells liquid ink, the detail paper for opening mold 
ink jets with a porous ink absorbing layer, and a base paper can be used. However, the detail paper for 
opening mold ink jets or the film for opening mold ink jets demonstrates the most excellent engine 
performance. 

[0058] The detail paper for opening mold ink jets or the film for opening mold ink jets says the record 
medium with which the opening layer which has ink absorbing power is prepared, and this opening layer 
is mainly formed of the flocculation of a hydrophilic binder and a non-subtlety particle. 
[0059] How to prepare an opening layer is variously known as an approach of forming an opening into a 
coat. For example, the uniform coating liquid containing two or more sorts of polymers is applied on a 
base material. How to make carry out phase separation of these polymers mutually in a desiccation 
process, and form an opening, The coating liquid containing a solid-state particle and a hydrophilic 
property, or a hydrophobic binder is applied on a base material. How to immerse in the liquid containing 
water or a suitable organic solvent in an ink jet record form, make dissolve a solid-state particle, and 
produce an opening after desiccation, After applying the coating liquid containing the compound which 
has the property which foams at the time of coat formation, The approach of making this compound 
foam in a desiccation process, and forming an opening into a coat and the coating liquid containing a 
porosity solid-state particle and a hydrophilic binder are applied on a base material. Although the 
approach of applying the coating liquid containing the approach of forming an opening between the 
inside of a porosity particle or a particle, the solid-state particle which has the volume more than 
equivalent weight in general to a hydrophilic binder and/or a particle oil droplet, and a hydrophilic 
binder on a base material, and producing an opening between solid-state particles etc. is mentioned 
When using the ink of this invention, a good result is given even if each is prepared by the approach. 
[0060] A method on demand or a continuous method is also available for the ink jet head used by ink jet 
record, moreover — as a regurgitation method — electric-machine conversion method (for example, a 
single mold cavity mold --) A double mold cavity mold, a vendor mold, a piston mold, a SFflEA mode 
type, electric-thermal-conversion methods (for example, a thermal ink jet mold — ), such as a shared 
Wall mold Although a bubble jet (trademark) mold etc. can hold electrostatic attraction methods (for 
example, an electric-field control mold, a slit jet mold, etc.), discharge methods (for example, spark jet 
mold etc.), etc. as a concrete example, which regurgitation method may be used. 
[0061] 

[Example] Although an example is given to below and this invention is concretely explained to it, this 
invention is not limited to these. In addition, in an example, especially, as long as there is no notice, 
mass % is shown(%). 

[0062] Example 1 <pigment dispersing element C 1-1> (preparation of Al liquid) C.I. pigment red 122 
( trade name HOSTAPERM PINKmade from Clariant E) 50g is dissolved in DMSO(Dimethyl 
sulfoxide)818.93g and the mixed solution of 275. 93g of 10%NaOH water solutions, and let the liquid 
filtered with the 1 -micrometer Millipore filter be Al liquid. 

[0063] (Preparation of Bl liquid) The 8.38g pigment derivative 1 is dissolved in 1925.0 g water, and let 

what added the 39.34 g acetic acid to the liquid filtered with the 1 -micrometer Millipore filter be Bl 

liquid. 

[0064] 

[Formula 1] 



^-SOaNH— S0 2 Na 



[0065] (Preparation of the pigment dispersing element C 1-1) Bl liquid is put into the container of about 
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4 capacity L, it ice-cools from the perimeter of a container, and solution temperature is made into 0-10 
degrees C. Next, Bl liquid is stirred by 5000rpm, using a homomixer as the stirring section of T.K. 
ROBOMIKKUSU (special opportunity-ized industrial incorporated company make). A roller pump is 
used for Al liquid into the liquid of this B 1 liquid, it adds in 30 minutes, and a pigment particle is 
deposited ( drawing 1 ). 

[0066] Subsequently, ultrafiltration membrane ( lab module by Asahi Chemical Industry Co., Ltd. SIP- 
1013) is made to circulate through the solution with which the pigment particle deposited by the flow 
rate of 10 L/min using a diaphragm pump (YAMADA CORPORATION, Inc. make DP-10BPT), and it 
condenses, and by repeating actuation of adding pure water and performing it, it desalts until the 
conductivity of a solution becomes below 500microS/cm. 

[0067] The media mold disperser ( DISPERMAT SL-C12EX mold made from VMA-GETZMANN) 
with which content volume filled up the zirconia beads (Toray Industries TORESERAMU) of the 
diameter of 0.3mm 80% was supplied, and the pigment dispersing element C 1-1 of 5% of concentration 
was obtained by distributing in mill peripheral-speed 13 m/s so that the residence time in a mill might 
become for 10 minutes using a pump about the solution after demineralization. 
[0068] <Pigment dispersing element C l-2> (preparation of AB1 liquid) C.I. pigment red 122 (above) 
50g and 4.19g of the pigment derivative 1 are dissolved in DMS0818.93g and the mixed solution of 
275. 93g of 10%NaOH water solutions, and let the liquid filtered with the 1-micrometer Millipore filter 
be AB 1 liquid. 

[0069] (Preparation of B-2 liquid) 4. 19g of the pigment derivative 1 is dissolved in 1925.0 g water, and 
let what added the 39.34 g acetic acid to the liquid filtered with the 1-micrometer Millipore filter be B-2 
liquid. 

[0070] (Preparation of the pigment dispersing element C 1-2) The pigment dispersing element C 1-2 was 
prepared like C 1-1 except replacing with Al liquid, replacing AB1 liquid with Bl liquid, and using B-2 
liquid. 

[0071] Example 2 <pigment dispersing element C2> (preparation of AB2 liquid) C.I. pigment red 122 
(above) 50g and 8.38g of the pigment derivative 1 are dissolved in DMS0818.93g and the mixed 
solution of 275. 93g of 10%NaOH water solutions, and let the liquid filtered with the 1-micrometer 
Millipore filter be AB2 liquid. 

[0072] (Preparation of HI liquid) Let what added the 39.34 g acetic acid to 1925.0 g water be HI liquid. 
[0073] (Preparation of the pigment dispersing element C2) The pigment dispersing element C2 was 
prepared like C 1-1 except replacing with Al liquid, replacing AB2 liquid with Bl liquid, and using HI 
liquid. 

[0074] 8.38g of the example 3 <pigment dispersing element C 3-l> (preparation of B3 liquid) pigment 
derivative 1 is dissolved in water 962. 5G, and let what added 39.34g of acetic acids to the liquid filtered 
with the 1-micrometer Millipore filter be B3 liquid. 

[0075] (Preparation of H2 liquid) Let what carried out weighing capacity of the 962. 5g of the water be 
H2 liquid. 

[0076] (Preparation of the pigment dispersing element C 3-1) H2 liquid is put into the container of about 

4 capacity L, and it ice-cools from the perimeter of a container, and is made 0-10 degrees C of solution 

temperature. Next, it stirs by rotational frequency 5000rpm, using a homomixer as the stirring section of 

T.K. ROBOMIKKUSU (above). A roller pump is used for the liquid for Al liquid and B3 liquid, it adds 

in 30 minutes, and a pigment particle is deposited ( drawing 2 ). 

[0077] Henceforth, the pigment dispersing element C 3-1 was prepared like C 1-1. 

<Pigment dispersing element C 3-2> The pigment dispersing element C 3-2 was prepared like C 3-1 

except having added Al liquid and B3 liquid among liquid ( drawing 3 ). 

[0078] <Pigment dispersing element C 3-3> (preparation of B4 liquid) 4. 19g of the pigment derivative 1 
is dissolved in water 962. 5G, and let what added 39.34g of acetic acids to the liquid filtered with the 1- 
micrometer Millipore filter be B4 liquid. 

[0079] (Preparation of the pigment dispersing element C 3-3) The pigment dispersing element C 3-3 was 
prepared like C 3-2 except replacing with Al liquid, replacing AB1 liquid with B3 liquid, and using B4 



http://www4.ipdl .ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 



4/1 1/05 



*JP,2002-322404,A [DETAILED DESCRIPTION] 



Page 10 of 13 



liquid. 

[0080] B 1 liquid is put into the container of about 4 example 4 <pigment dispersing element C 4-l> 
capacity L, it ice-cools from the perimeter of a container, and Bl liquid is made into 0-10 degrees C. 
Next, what converted the pipeline homomixer as the stirring section of T.K. ROBOMTKKUSU (above) 
is connected with a circulating pump, and it considers as an equipment configuration like drawing 4 . A 
pump is started, Bl liquid is circulated and the rotational frequency of a pipeline homomixer is set to 
5000rpm. Subsequently, a roller pump is used for a pipeline homomixer, Al liquid is added in 30 
minutes, and a pigment particle is deposited! 

[0081] Henceforth, the pigment dispersing element C 4-1 was prepared like C 1-1. 

<Pigment dispersing element C 4-2> (preparation of B5 liquid) 4. 19g of the pigment derivative 1 is 

dissolved in 962. 5g of water, and let the liquid filtered with the 1-micrometer Millipore filter be B5 

liquid. 

[0082] (Preparation of the pigment dispersing element C 4-2) It replaced with Bl liquid, B5 liquid was 
put into the container, it was made the equipment configuration as shown in drawing 5 , and the pigment 
dispersing element C 4-2 was prepared like C 4-1 except adding B4 liquid to Al liquid and coincidence 
at a pipeline homomixer. 

[0083] <Pigment dispersing element C 4-3> The pigment dispersing element C 4-3 was prepared like C 

4- 1 except replacing with Bl liquid, replacing B-2 liquid with Al liquid, and using AB1 liquid. 
[0084] The pigment dispersing element C 5-1 was prepared like C 4-2 except replacing with example 5 
<pigment dispersing element C 5-l> B5 liquid, replacing H2 liquid with B4 liquid, and using B3 liquid. 
[0085] <Pigment dispersing element C 5-2> The pigment dispersing element C 5-2 was prepared like C 

5- 1 except replacing with Al liquid, replacing AB 1 liquid with B3 liquid, and using B4 liquid. 

[0086] Example 6 <pigment dispersing element C 6-l> Al liquid and Bl liquid are respectively put into 
another container, and it ice-cools from the perimeter of a container, respectively, and is made 0-10 
degrees C. Subsequently, Al liquid and Bl liquid are connected with what converted the pipeline 
homomixer as the stirring section of T.K. ROBOMTKKUSU (above) through a pump, respectively 
( drawing 6 R> 6). The pump by the side of B 1 liquid is started first, and B 1 liquid is supplied to a 
pipeline homomixer. Then, the rotational frequency of a pipeline homomixer is set as 5000rpm. Then, 
the pump by the side of Al liquid is started, Al liquid is supplied to a pipeline homomixer, and a 
pigment particle is deposited. 

[0087] Henceforth, the pigment dispersing element C 6-1 was prepared like C 1-1. 
<Pigment dispersing element C 6-2> The pigment dispersing element C 6-2 was prepared like C 6-1 
except using the mixer of the structure which replaces with T.K. ROBOMTKKUSU and is shown in 
drawing 7 in model. In addition, the addition flow rate of Al liquid and Bl liquid set the tube diameter 
of the passage of 500 ml/min and a mixer to 1mm, respectively. 

[0088] <Pigment dispersing element C 6-3> The pigment dispersing element C 6-3 was prepared like C 

6- 1 except replacing with Al liquid, replacing AB1 liquid with Bl liquid, and using B-2 liquid. 
[0089] <Pigment dispersing element C 6-4> The pigment dispersing element C 6-4 was prepared like C 
6-2 except using AB1 liquid instead of Al liquid, and using B-2 liquid instead of Bl liquid. 

[0090] Example 7 <pigment dispersing element C 7-l> Al liquid, B3 liquid, and H2 liquid are 
respectively put into another container, and it ice-cools from the perimeter of a container, respectively, 
and is made 0-10 degrees C of solution temperature. Subsequently, what converted the pipeline 
homomixer as the stirring section of T.K. ROBOMTKKUSU (above), Al liquid, B3 liquid, and H2 
liquid are connected through a pump, respectively ( drawing 8 ). The pump by the side of H2 liquid is 
started first, and H2 liquid is supplied to a pipeline homomixer. Then, the rotational frequency of a 
pipeline homomixer is set as 5000rpm. Then, Al liquid and B3 liquid are supplied to a pipeline 
homomixer, and a pigment particle is deposited. 

[0091] Henceforth, the pigment dispersing element C 7-1 was prepared like C 1-1. 
<Pigment dispersing element C 7-2> The pigment dispersing element C 7-2 was prepared like C 7-1 
except using the mixer of the structure which replaces with T.K. ROBOMIKKUSU and is shown in 
drawing 9 in model. In addition, the addition flow rate of Al liquid, B3 liquid, and H2 liquid set the tube 
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diameter of the passage of 500 ml/min and a mixer to 1mm, respectively. 

[0092] <Pigment dispersing element C 7-3> The pigment dispersing element C 7-3 was prepared like C 

7-1 except replacing with Al liquid, replacing AB1 liquid with B3 liquid, and using B4 liquid. 

[0093] <Pigment dispersing element C 7-4> The pigment dispersing element C 7-4 was prepared like C 

7- 2 except replacing with Al liquid, replacing AB1 liquid with B3 liquid, and using B4 liquid. 
[0094] The pigment dispersing element Dl was prepared like C 1-1 except not making addition to Bof 
example of comparison 1 <pigment dispersing element Dl> Al liquidl liquid into the inside of liquid 
( drawing 10 ). 

[0095] HI liquid is put into the container of about 4 example of comparison 2 <pigment dispersing 
element D2> capacity L, and it ice-cools from the perimeter of a container, and is made 0-10 degrees C 
of solution temperature. T.K. Stir HI liquid by 5000rpm, using a homomixer as the stirring section of 
ROBOMIKKUSU (above). AB2 liquid is added in 30 minutes by the roller pump in HI liquid, without 
considering as addition among liquid, and a pigment particle is deposited. Then, the 1 -micrometer 
membrane filter performed pressure filtration, and the pigment dispersing element D2 of 5% of 
concentration was obtained. 

[0096] HI liquid is put into the container of about 4 example 8 <pigment dispersing element C 8-l> 
capacity L, and it ice-cools from the perimeter of a container, and is made 0-10 degrees C of solution 
temperature. Subsequently, HI liquid is stirred by 5000rpm, using a homomixer as the stirring section of 
T.K. ROBOMIKKUSU (above). AB2 liquid is added in 30 minutes by the roller pump in HI liquid, 
without considering as addition among liquid, and a pigment particle is deposited. 
[0097] Ultrafiltration membrane (above) was made to circulate through the solution with which the 
pigment particle deposited by the flow rate of 10 L/min using a diaphragm pump (above), it condensed, 
and the pigment dispersing element C 8-1 of 5% of concentration was obtained by desalting by 
repeating actuation of adding pure water and performing it, until the conductivity of a solution becomes 
below 500microS/cm. 

[0098] <Pigment dispersing element C 8-2> The pigment dispersing element C 8-2 was prepared like C 

8- 1 except performing demineralization actuation simultaneously by the equipment configuration as 
shown in drawing 1 1 , adding AB2 liquid in HI liquid. 

[0099] HI liquid is put into the container of about 4 example 9 <pigment dispersing element C 9-l> 
capacity L, and it ice-cools from the perimeter of a container, and is made 0-10 degrees C of solution 
temperature. Subsequently, HI liquid is stirred by 5000rpm, using a homomixer as the stirring section of 
T.K. ROBOMIKKUSU (above). AB2 liquid is added in 30 minutes by the roller pump in HI liquid, 
without considering as addition among liquid, and a pigment particle is deposited. 
[0100] The media mold disperser (above) with which content volume filled up the zirconia beads 
(above) of the diameter of 0.3mm 80% was supplied, and the pigment dispersing element C 9-1 of 5% 
of concentration was obtained by distributing in mill peripheral-speed 13 m/s so that the residence time 
in a mill might become for 10 minutes about the solution with which the pigment particle deposited 
using a pump. 

[0101] <Pigment dispersing element C 9-2> The pigment dispersing element C 9-2 was prepared like C 

9- 1 except performing distributed actuation simultaneously by the equipment configuration as shown in 
drawing 12 , adding AB2 liquid in HI liquid. 

[0102] Example 10 <pigment dispersing element C 10-1> (preparation of AB3 liquid) C.I. pigment red 
122 (above) 50g, 8.38g of the pigment derivative 1, and polyvinyl-pyrrolidone (Tokyo formation shrine 
K15 molecular weight 10,000) 50g are dissolved in DMS0818.93g and the mixed solution of 275. 93g 
of 10%NaOH water solutions, and let the liquid filtered with the 1 -micrometer Millipore filter be AB3 
liquid. 

[0103] (Preparation of the pigment dispersing element C 10-1) The pigment dispersing element C 10-1 
was prepared like C 8-2 except replacing with AB2 liquid and using AB3 liquid. 
[0104] <Pigment dispersing element C 10-2> (preparation of AB4 liquid) C.I. pigment red 122 (above) 
50g, 8.38g of the pigment derivative 1, and polyvinyl-pyrrolidone (above) 25g are dissolved in 
DMS0818.93g and the mixed solution of 275.93g of 10%NaOH water solutions, and let the liquid 
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filtered with the 1 -micrometer Millipore filter be AB4 liquid. 

[0105] (Preparation of H3 liquid) Let what added a 39.34 g acetic acid and polyvinylpyrrolidone 
(above) 25g at 1925.0 g water be H3 liquid. 

[0106] (Preparation of the pigment dispersing element C 10-2) The pigment dispersing element C 10-2 
was prepared like C 8-2 except replacing with AB2 liquid, replacing AB4 liquid with HI liquid, and 
using H3 liquid. 

[0107] <Pigment dispersing element C 10-3> (preparation of H4 liquid) Let what added a 39.34 g acetic 
acid and polyvinylpyrrolidone (above) 50g at 1925.0 g water be H4 liquid. 

[0108] (Preparation of the pigment dispersing element C 10-3) The pigment dispersing element C 10-3 
was prepared like C 8-2 except replacing with HI liquid and using H4 liquid. 

[0109] HI liquid is put into the container of about 4 example 1 1 <pigment dispersing element C 1 1 - 1 > 

capacity L, and it ice-cools from the perimeter of a container, and is made 0-10 degrees C of solution 

temperature. Subsequently, HI liquid is stirred by 5000rpm, using a homomixer as the stirring section of 

T.K. ROBOMIKKUSU (above). AB3 liquid was added in 30 minutes by the roller pump in HI liquid, 

without considering as addition among liquid. The pigment dispersing element C 11-1 of 5% of 

concentration was obtained by performing demineralization actuation and separation actuation 

simultaneously by the equipment configuration as shown in drawing 13 at this time. 

[0110] <Pigment dispersing element C 1 1-2> The pigment dispersing element C 11-2 was prepared like 

C 1 1-1 except having made it the equipment configuration as shown in drawing 14 . 

[0111] [Assessment of a pigment dispersing element] The following assessment was performed about 

each obtained pigment dispersing element. 

[0112] (Primary particle size of a pigment dispersing element) The pigment dispersing element was 
observed with the transmission electron microscope, the major axis of 1,000 particles was measured at 
random, and mean particle diameter was computed. 

[01 13] (Distributed particle size of a pigment dispersing element) Distributed particle size was measured 

using the zeta sizer 1000 (made in Malvern). 

[0114] 

(Preparation of ink) 

A pigment dispersing element 160g Di ethylene glycol 180g Glycerol 80g Pelex OT-P (Kao Corp. make) 
5g Pro cheating on the fare GXL (Zeneka Co. make) lOOOg was made to pass finishing and a 1- 
micrometer Millipore filter twice with ion exchange water by the presentation which consists of 2g, and 
pigment ink was prepared. 

[0115] (Assessment of distributed stability) ink 100ml is put into the sample bottle by which evaporation 
does not take place and which was sealed like, it lays in a 60-degree C thermostat for one week, particle- 
size rate of change is searched for using the zeta sizer 1000 (above), and 10 - 50%x:particle-size rate of 
change exceeds [ 0:particle-size rate of change / less than 10%**:particle-size rate of change ] 50% — it 
came out and evaluated. 

[0116] (Record to a record medium) The piezo mold head which are the nozzle particle size of 20 
micrometers, 12kHz of drive frequencies, 128 nozzles per color, and same color nozzle consistency 
180dpi (dpi expresses the number of dots per 2.54cm.) was carried, the ink jet of the mold of maximum 
recording density 720x720dpi on demand was used, and the homogeneity image pattern which gives 
reflection density 1 .0 to the OHP sheet for ink jets was created. 

[0117] (Assessment of transparency) It evaluated in five steps, having used [ had 1 1 men and 1 1 women 
look at the obtained image pattern and ] the bad thing as one point having used the good thing of 
assessment as five points. 
[0118] The above result is shown in a table 1 . 



[0119] 
[A table 1] 
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[0120] The pigment dispersing element which starts this invention from a table 1 has primary particle 
size and a small distributed particle size, and it excels in the distributed stability of the produced 
pigment ink, and it turns out that the image formed using the ink is excellent in transparency. 
[0121] 

[Effect of the Invention] According to this invention, a pigment dispersing element with a small primary 
particle size can be obtained, and the pigment ink using it can obtain the image which was excellent in 
distributed stability and was excellent in transparency. 



[Translation done] 
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